In recent decades, there has been a significant increase in interest in natural therapies. In this way, plants with therapeutic properties constitute an important source of biologically active compounds. The species Protium spruceanum (Benth.) Engl., popularly known as Almescla is widely used in folk medicine, with a wide geographical distribution, often found in gallery forests and palm swamps (veredas), thus easily accessible. The objective of this work was to evaluate the oil yield of the leaves and stem, as well as the chemical composition of Almescla resin collected in a palm swamp in the north-central region of Minas Gerais. After drying, the botanical samples were triturated until a fine powder was obtained and the particle size of the leaf sample standardized through sieves. The test was carried out in triplicate, the oil being obtained from the hot extraction method in Soxhlet with solvent Hexane P.A. The resin was subjected to chromatographic analysis and infrared spectroscopy, by the preparation of KBr pellets (1% m/m). For the leaf sample, an average yield of 3.33% was obtained and for the stem, an average yield of 1.40%. The resin had the major chemical compound α-phellandrene (58.18-71.25%). It is concluded that, Almescla has a great oil yield, and the chemical analysis showed that the species has a great medicinal potential to be exploited.
height, has a dense rounded crown, straight and cylindrical trunk, with rough and thin bark, 25 to 40 cm in diameter. The leaves are compound, pinnate, alternate, with common axis (petiole + rachis) of 10-20 cm in length. The leaflets are subcoriaceous in number from 3 to 5, slightly discolored, glabrous on the upper face and pubescent on the ribs on the underside, 5-10 cm long, 3-4 cm wide, the main vein prominent in both faces, with thin trichomes ranging from dense to sparse on the underside and venation of brochidodromous (Lima et al., 2014; Loureiro, Silva, & Alencar, 1979) . It also has inflorescences in axillary ramose panicles of 2-3 cm in length. Its fruits are ellipsoid, substipitate, slightly oblique, with a slightly curved top, rounded base and often persistent stigma, dehiscent, usually open in 2-3 reddish valves, internally reddish and reticulated, the exocarp being sub woody, smooth, glossy, glabrous, when immature is yellow and when ripe red. The mesocarp is relatively thin, fleshy and reddish; the white and spongy aryloid completely enveloping the pyrenean (Melo, Macedo, & Daly, 2007) . The species blooms during the months from September to November and bear fruits from January (Loureiro et al., 1979) . The resin of the species has a pleasant aroma, when exuded from the stem it is colorless and after drying it becomes whitish (Lima et al., 2014) .
Due to its pleasant aroma, the Almescla resin (Protium spp.) has been widely used in aromatherapy, being widely used in popular medicine, as an analgesic, healing and expectorant (Machado, Zoghbi, & Andrade, 2003) . Rodrigues et al. (2013) , carried out a study with crude ethanolic extract of leaves of P. spruceanum, submitted to the liquid partition, obtaining the hexane fraction and methanolic fraction, where promising results of the anti-inflammatory activity were observed for the crude ethanolic extract and its fractions, which were attributed to the mixture of α-and β-amyrins. When evaluating the analgesic activity, the same authors suggest that the hexane fraction has relevant central and peripheral antinociceptive activity, which can be attributed to the mixture of α-and β-amyrins. Gobbo-Neto and Lopes (2007) state that exploring plant resources may lead to the identification of important secondary metabolites that can serve as drugs or guide to the development of new therapeutic substances.
In this perspective, the objective of this work was to evaluate the yield of the essential oil of the leaves and stem, as well as the chemical composition of the resin of Almescla (Protium spruceanum (Benth.) Engl., Burseraceae), native of the central north region of Minas Gerais, Brazil.
Method

Collection of the Botanical Sample
Leaves, stems of the terminal branches and Almescla resin were collected in September 2016, in a palm swamp located in the municipality of Buenópolis, north-central region of Minas Gerais, Brazil. According to the Köppen-Geiger classification, the climate of the region is Aw, a tropical climate with a dry winter season, with an annual average temperature of 22.5 °C and average annual rainfall of 1 170 mm. An exsicata of the species is incorporated to the Montes Claros Herbarium collection, Minas Gerais-MCMG (State University of Montes Claros) under historic preservation number of 5219.
Granulometry
The leaf and stem samples were dried in the shade at room temperature until reaching constant weight, and then crushed in a 600W blender to obtain a fine powder. The granulometry of the leaf powder was standardized by means of sieves (ABNT 20, opening at 0.85 mm Tyler 20 and ABNT 40, opening at 0.42 mm Tyler 35) for extraction of the oil (Brandão, 2007) .
Extraction of Essential Oil
The assay was performed in triplicate, where empty cellulose cartridges were identified and weighed, using an analytical balance with an accuracy of 0.1 mg and its mass was recorded (Mcv). Subsequently, 5 g of each sample, previously dried and crushed, were weighed into the tared cellulose cartridge, the mass of the sample was recorded (Mae). The cartridge containing the sample was placed inside the Soxhlet extractor model TE-188. In the flat bottom flask of 250 mL, female grinding joint J 24/40, it was added 150 mL of Hexane P.A., and the extraction set was then set up (heating plate with temperature control, flat bottom flask, Soxhlet 350 mm extractor JM 24/40 and JF 55/50 and Allihn type condenser (ball), 386 mm male grinding joint J 55/50). After assembly, water was charged to flow through the condenser, heated to the boiling point of the solvent (approximately 70 °C), reflux controlling at about 12-14 cycles per hour. Hexane P.A. was used following the methodology adapted from Pinho et al. (2009) .
The extraction was maintained for 6 hours (Adapted from IAL, 1985; Moretto & Fett, 1998) . The cartridges were dried at room temperature after 7 days when they were weighed and the mass of the dried sample cartridge checked after extraction (Mcpe). The obtained crude oil was stored in amber glass vials identified and incorporated into the extract collection center of the Nucleus of Studies in Medicinal Plants (Núcleo de Estudos em Plantas Medicinais-NEPM), Health college Ibituruna (Faculdade de Saúde Ibituruna-FASI).
Obtaining Essential Oil Yield
Oil content (%) = Mae -Mpe Mae × 100
(1)
Where, Mae = Dry sample mass before solvent extraction (g); Mpe = Dry sample mass after solvent extraction (g). (Santos, Arruda, Brasil, & Lacerda, 2017) .
Mcpe = Cartridge mass with dry sample after extraction (g); Mcv = Empty cartridge mass (g).
Resin Analysis by Infrared Spectroscopy (IR)
All resin samples were subjected to infrared spectroscopy analysis by the preparation of KBr pellets (1% m/m). In all cases, eight scans were performed, with a resolution of 2 cm -1 .
Chromatographic Conditions Employed
Chromatographic analyzes were performed on Agilent Technologies (GC 7890A) gas chromatograph equipped with mass detector (CG-MS) and DB-5MS capillary column (Agilent Technologies, 30 m long × 0.25 mm internal diameter × 0.25 μm film thickness). Helium (99.9999% purity) was used as the entrainment gas at a rate of 1 mL min -1 . Using a self-injector (CTC combiPaL), 1 μL of the sample was injected into the chromatograph at a 1:10 split ratio. The split/splitless injector was maintained at 220 °C. The chromatographic column initially at 160 °C, isotherm for 2 min, was heated at a rate of 2 °C min -1 to 200 °C and then up to 240 °C at a rate of 10 °C min -1 . After separation of the compounds the temperature was raised to 300 °C and kept for 3 minutes (post run). The interface temperature was maintained at 240 °C and the ionization was performed with 70 eV impact. The scanning range of m/z was from 30 to 600 Da. The analyzes were carried out in the Laboratory of Instrumental Chemistry of the Institute of Agrarian Sciences, Federal University of Minas Gerais, Brazil.
Data Analysis
The mean, standard deviation and coefficient of variation of the oil contents of each sample were calculated. Data analysis was performed using Excel 2013 software.
Results and Discussion
Through the analysis of the obtained results, it was possible to verify the yield of the extraction of the essential oil, obtained from five grams of dry leaf and stem sample. For the leaf sample, mean yield was 3.33% (Table 1) and for the stem of 1.40% (Table 2 ). Both the yield found for the leaves and that found for the stem of the terminal branches were higher than those of other studies with this same species (Table 3) . obtaining procedure (Hussain & Anwar, 2008; Machado et al., 2003; Probst, 2012) . Several studies also take into account the period of plant material collection, drying conditions and extraction time of the essential oil to obtain higher oil yields (Agostini et al., 2005; Corrêa, Bertolucci, Pinto, Reis, & Alves, 2004; Marco, Innecco, Mattos, Borges, & Medeiros Filho, 2006) . Note. a AC-Acre; AM-Amazonas; CE-Ceará; MA-Maranhão; MG-Minas Gerais; PA-Pará; PE-Pernambuco. * The studies used the hydrodistillation process for oil extraction, differing from the present work.
The sample of the present study was collected in September, during the winter, during a period of no rainfall. Figueiredo et al. (2006) state that during the winter and lack of rainfall the plants are under stress, favoring higher oil contents, since, under these conditions, it is characteristic in these organisms the increase of secondary metabolites. Oliveira (2014) in his work took into account the period (dry or rainy) that the botanical material was collected, obtaining different yields of essential oil extracted from the bark of the stem of Trattinnickia burserifolia (Burseraceae) collected in the state of Roraima (Brazil), in the dry season, the collection made in March had a higher yield percentage (0.12%) and in the rainy season, the month of August (0.13%).
The Almescla resin presented as the major chemical compound the monoterpene hydrocarbon α-phellandrene (64.71%) (Table 4), followed by methyl (E)-octadec-9-enoate (18.77%), methyl hexadecanoate (14.28%), methyl (9Z, 12Z)-octadeca-9,12-dienoate (2.23%) (Figure 1 ). Previous work done by other authors with the resin of P. spruceanum differ from these results in relation to the number, composition and predominance of the chemical constituents, such as Ramos et al. (2000) , which analyzed the resin of P. spruceanum, collected for 3 successive years, obtained 0.10-2.23% of essential oil content, with predominance of β-phellandrene (24.3-41.6% ) and ρ-cymene (17.1-31.5%), yet significant amounts of α-phellandrene (6.1% -18.4%) were also found in all samples. Machado et al. (2003) verified the seasonal variation in the composition of essential oils of leaves, thin branches and fresh resin of P. spruceanum, it was found as predominant compound in all samples and in all months the sabinene (16.2 -79.8%), eight chemical constituents were identified in the resin, with sabinene (61.3%) and cis-sabinene hydrate (56.1%) being the most prominents. Zoghbi et al. (2002) , when analyzing the resin of this species, obtained 3.0% of essential oil yield, being identified 22 chemical constituents, with predominance of epi-α-cadinol (20.4%), and camphor (14.5%). Yet, Lima et al. (2014) , when analyzing the fresh resin of the species, obtained yield of 10.12% of essential oil and identified that all the constituents were monoterpenes with predominance of limonene (90.93%). Note. a Rt: Retention time (min.).
α-Phellandrene (5-isopropyl-2-methyl-1,3-cyclohexadiene) is a cyclic monoterpene, found in essential oils of various plants, often used in fragrances due to its pleasant aroma. According to Lima et al. (2011) , this compound has antinociceptive activity, which is corroborated by Siqueira et al. (2016) by suggesting that this substance plays an important role as an anti-inflammatory agent by modulating neutrophil migration and stabilizing mast cells. Results obtained by Hsieh et al. (2015) , suggest that α-phellandrene can induce autophagy of human liver tumor cells. Lin et al. (2016) found that this same compound induced apoptosis in leukemia in vitro cells WEHI-3 of mice and, Zhangh et al. (2017) report that α-phellandrene may be a biological fungicide for the control of Penicillium cyclopium in post-harvest tomato fruits by significantly inhibiting the growth of mycelia and undoing cell membrane integrity. 
